LINER APPARATUS AND METHOD OF MAKING A LINER 



BACKGROUND OF THE INVENTION 
[0001] FIELD OF THE INVENTION 

[0002] This invention relates to liners, and more particularly, to liners for the 
cargo area of vehicles and to methods of making liners. 

10003] DESCRIPTION OF THE PRIOR ART 

[0004] Cargo area liners, such as bedliners for trucks, of the prior art are generally 
of two kinds, bedliners which are molded and put in place in or on the bed of a truck, 
and bedliners which are sprayed on the truck bed and essentially become integral with 
the bed. 

[0005] For the bedliners which are pre-molded, they have but a single thickness 
or layer, and the single layer is essentially homogeneous. The bedliners must, of course, 
be molded to fit the particular make and model vehicle for which they are designed. 
Included in the molding typically is the name of the maker of the bedliner, whether an 
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independent company or a vehicle manufacturer when the bedliner comes with the 
vehicle. 

[0006] The apparatus and method of the present invention comprises a multilayer 
molded liner, as a bedliner for a vehicle or a liner for a cargo area having at least a single 
clear or transparent top layer, with a lower layer beneath the clear layer having a pattern 
of some type, such as a design, wording, logo, etc., which shows through the clear layer 
and which may be viewed through the clear or transparent layer. Typically, there will 
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q be three layers, including a base layer, a patterned layer, and a clear or transparent layer. 
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1 SUMMARY OF THE INVENTION 
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U * 0007 J The mvention described and claimed herein comprises a molded liner for 

iilS 

I cargo areas and the like having a plurality of layers including a top clear or transparent 

layer and a layer below or underneath the clear layer which may include an appropriate 
pattern or notation, such as a design, logo, brand name, message, or the like. The pattern 
or notation layer may include colors or it may be monochromatic. A method of making 
such a bedliner is also disclosed, with four embodiments described and claimed. The 
embodiments include using a female mold and spraying three layers, using a male mold 
and spraying three layers in the reverse fashion from that using a female mold, using a 
female mold and spraying a base coat and adding a film coat and adding a final film coat 

2 



with pressure applied. A bottom mold and a top mold are required for the latter. A 
fourth embodiment also uses both a top and a bottom mold and the use of heat and air 
(pneumatic) pressure. 

[0008] Among the objects of the present invention are the following: 

[0009] To provide a new and useful liner for a cargo area; 

[0010] To provide a new and useful bedliner for a vehicle; 

[0010] To provide a new and useful liner having a plurality of layers; 

[001 1 ] To provide a new and useful truck bedliner having a plurality of layers and 

including a clear top coat; 

[0012] To provide a new and useful method of making a truck bedliner; 
[0013] To provide a new and useful method of spraying a bedliner having a 
plurality of layers; 

[0014] To provide a new and useful method of molding a bedliner; 

[0015] To provide a new and useful method of making a bedliner including 

spraying and molding steps; and 

[0016] To provide a new and useful method of making a bedliner having a 
patterned layer and a transparent layer over the patterned layer for observation by a 
viewer. 



BRIEF DESCRIPTION OF THE DRAWING 



[0017] Figure 1 is a block diagram schematically illustrating a method of making 
a bedliner of the present invention. 

[0018] Figure 2 is a block diagram schematically illustrating an alternate 
embodiment of the present invention. 

[0019] Figure 3 is a block diagram schematically illustrating another alternate 
embodiment of the present invention. 

[0020] Figure 4 is a schematic representation in partial section of an alternate 
embodiment of the method of Fig. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0021] Figure 1 is a block diagram schematically illustrating a method 10 of 
making a liner for a cargo area, and for explanatory purposes, a bedliner for a truck, 
trailer, etc., using a female mold, is discussed. The method 10 is the simplest method, 
involving essentially four steps, including a first step 12 of providing a female mold. 
Since virtually each make and model vehicle is different from every other make and 
model, numerous molds will be provided, or at least a number of molds consistent with 
the decision of the maker as to what liners will be produced. Accordingly, a female 



mold will accurately reflect the contour of a particular bed or cargo area. Typically, a 
liner will include at least three layers, and the layers are preferably comprised of 
appropriate plastics or polymers which may be conveniently sprayed onto a mold and 
onto each other. That is, a first coat is sprayed onto a mold, and the second and third 
coats or layers are subsequently sprayed over or on the preceding coat or layer. 
[0022J A second step 14 of spraying a base coat or layer includes the step of 
appropriately applying , such as by spraying, a release agent into the female mold prior 
to spraying the base coat. After the base coat is sprayed, the coat is appropriately cured 
prior to spraying the second coat. 

[0023] A third step 16 includes spraying a patterned coat or layer. The patterned 
coat may include several discrete steps, depending on the particular pattern included. 
That is, a polychromatic coat will of necessity include several different sprays over a 
desired pattern, while a monochromatic coat may require only one spray step. 
Appropriate curing is also required after the coat is applied. For polychromatic coats, 
there may be curing times or steps between each color. 

[0024] A fourth step 18 includes spraying a clear or transparent coat on top of 
patterned coat. This third coat, or top coat, allows the pattern to be observed or viewed 
and protects the pattern. Again, curing of the coat is required. After curing, the liner is 
removed from the mold and may then be placed in a bed, or stacked for later transporting 
and installation. 



[0025] It will be noted that more than one clear top coat may be applied, if desired 
One coat may be sufficient for most situations, but two or more coats may be desirable 
in other situations. 

[0026] Figure 2 is a block diagram schematically illustrating an alternate 
embodiment of the method 10 of Fig. 1. Figure 2 illustrates a method 30 involving the 
use of a male mold. The method 30 is essentially the reverse of method 10. Like 
method 10, method 30 involves spraying polymers, but unlike method 10, method 30 
sprays polymer coats in reverse, using a male mold instead of a female mold. 
[0027] A first step 32 comprises the step of providing a male mold. This step 
includes the provision of a male mold or molds in accordance with the makes and 
models of liners desired. 

[0028] A second step 34 comprises the step of spraying a clear or transparent coat 
on the male mold. The step 34 includes the step of applying (spraying) a release agent 
on the male mold prior to the fust coat, which is the clear coat. 
[0029] Next comes step 36, the third step, which comprises applying a patterned 
coat on the clear coat. Like step 16, step 36 may include a polychromatic coat, 
necessitating several separate spray coats, each with a different color, or a single 
monochromatic coat may be applied, as desired. 

[0030] The final, fourth, step comprises step 38, applying (spraying) a base coat. 
The base coat is applied last because a male mold is used. 



[0031] Implied in the several steps is, of course, the curing of each coat prior to 
applying the next coat, and the removal of the liner from the mold after the final coat is 
applied and cured. 

[0032] For both methods 10 and 30, the base coating is typically a foam layer, 
with the desired elastic properties and with the ability to conform to the contours of the 
vehicle on or in which the finished liner will be installed. 

[0033] Figure 3 is a block diagram schematically illustrating a third method of 
P making a liner, comprising method 50. Method 50 is more complex than methods 10 

%f and 30 because a pair of molds, an upper mold and a lower mold, is used, along with 

W 

45 appropriate heat and pressure. The upper mold includes a ram. 

0 

q I 0034 ] Step 52, the first step, comprises the providing of a female mold for the 

B 

U desired bedlmer. The female mold is, of course, a lower mold. Step 54 , the second 

0 step, comprises the spraying of a base coat on the lower, female mold. Along with the 

base coat, as stated above, is the provision of an appropriate release agent to the mold 
prior to the spraying of the base coat. The base coat is a foam coat which takes up the 
voids and conforms to the configuration of the desired make and model vehicle. 
[0035] Step 56, the third step, comprises adding the desired patterned coat, either 
by paint or film, as indicated above. The use of double molds and a clear film coat or 
layer, provides more flexibility in the choice of a patterned coat. Accordingly, the 
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patterned coat may be painted on the base coat or an appropriately patterned film coat 

may be applied, as desired. 

7 

[0036] Step 58,^16 fourth step, comprises adding an outer clear film coat over the 
patterned coat. The film coat is added above the patterned coat and is loosely placed on 
the lower mold. Step 60, the fifth step, indicates that the upper mold is then provided 
or added to the lower mold. The upper mold includes a ram. The upper mold also 
secures the film coat or layer to the lower mold. The female mold is, of course, the 
lower mold, as stated above. The ram is essentially a movable male mold that conforms 
to the configuration of the lower, female mold and to the layers or coats of the liner, as 
will be apparent from further discussion, below. 

[0037] Heat is added in the sixth step 62 to stretch the film layer in order for the 
film layer to conform to the configuration of the two coats or layers already on the mold. 
Heat may be added as appropriate, as by a radiant heater or by hot air, as discussed 
below in conjunction with Fig. 4, a fourth embodiment of the present invention. The 
ram is moved against the film coat or layer in step 64 to move the stretched film layer 
against the patterned coat. Pressure is applied by the ram against the film coat and, of 
course, against the patterned and base coats, to secure the film coat to the patterned coat 
as the final step. As with the above discussed methods 10 and 30, appropriate curing 
is required as part of the various steps. 
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[0038] After curing, the upper mold, with the ram, is lifted off the liner and the 
liner is removed from the lower, female mold. 

[0039] If desired, an additional layer or layers may be provided in each of the 

methods discussed above. The number and thickness of each layer depends on the 

qualities desired for the end product. The outer layer or layers in each case is/are clear 

or transparent to allow the patterned layer or coat to be viewed. The patterned layer is 

decorative, but also provides a functional aspect for the bedliner, namely an extra layer 

of protection for the vehicle on which the bedliner is installed. 

[0040] Figure 4 is a view in partial section schematically representing an alternate 

embodiment of method 50 of Fig. 3, and comprising a view in partial section through a 

mold 70. The mold 70 includes a lower mold 72 and an upper mold 74. The first few 

steps involved with the apparatus 70 are essentially the same as the steps 52 through 58 

discussed above. The final steps then deviate from the steps of method 50. 

[0041] Within the lower mold 72 is a first, preferably foam, coat or layer 80, 

which is a bottom or base layer. The layer 80 includes a release agent which is sprayed 

in the mold 72 prior to the spraying of the bottom or base coat or layer 80. 

[0042] After the coat 80 is cured, a decorative, patterned, coat or layer 82 is 

sprayed on the coat or layer 80. The decorative layer 82 is then cured. 

[0043] After the layer 82 is cured, a clear film layer 84 is placed across the top 

of the lower mold 72. The upper mold 74 is then placed on the lower mold 72 in a 
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sealing engagement. Heat is then added above the film layer or coat 84 to heat the film 
to about two hundred fifty degrees F. in order to stretch the film layer 84. The heat can 
be from hot air flowing into the mold 74 through a nozzle 76, or from a radiant heater 
78, or the like. Whatever the source of the heat, the film layer 84 stretches and under 
pneumatic pressure from air through the nozzle 76, the film layer 84 moves downwardly 
against the patterned coat or layer 82. The clear film layer 84 then cures and the 
finished liner may then be removed from the mold. The upper mold 74 is, of course, 
removed in order to remove the finished liner. 

[0044] If radiant heat from the heater 78 is used to heat the film layer or coat 84, 
the pressurized air through the nozzle 76 need not be heated. If heated air is introduced 
to stretch the clear film layer 84, then there is no need for the radiant heater 78. 
Typically, the air pressure, heated or ambient air, is about thirty psig. 
[0045] Different types of plastic materials may be used for the various coats or 
layers discussed above. The base layer may be polyurethane or polyurethane foam, or 
it may be fiberglass, rubber, an impregnated asphalt fabric or product, or other 
appropriate plastic or polymer material. 

[0046] The patterned layer may be an aliphatic polyurethane product, or polyester 
film, or other appropriate film. The top or outer clear layer may likewise be a polyester 
or mylar product or other appropriate plastic product. It will be noted that the same 
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plastic for the patterned and outer layers may be either in liquid form for spraying, as 
discussed for the methods 10 and 30, or in film form, as discussed for the method 50. 
[0047J The outer, clear coat in each method includes appropriate ultra violet 
radiation protection material. This insures maximum life for the bedliner with niinimum 
deterioration due to solar radiation. 

[0048] In addition to ultra violet protection, chemical, abrasion, and weather 
resistance protection is also required. The plastics, or polymers, are appropriately 
chosen to provide the desired degree of protection or resistance. This is so whether the 
polymer layers are sprayed or whether they are layed up as film layers. Moreover, the 
various coats or layers must be able to bond to each other to provide essentially a unitary 
end product. 

[0049] The various coats may be either relatively flexible or relatively inflexible, 
depending on the desired end use. In some cases, a relatively inflexible bedliner may 
be advantageous and in other cases a relatively flexible bedliner may be advantageous. 
[0050] There are different styles of liners. For example, a typical bedliner for a 
pickup truck includes a bottom or floor, a front (cab) wall, and two side walls. The side 
walls may be vertical panels only or they may include a top rail, pair of panels which 
cover the top side surfaces of a truck sides. Moreover, a cover for the tailgate of a truck 
is typically included as part of a bedliner. On the other hand, a unitary, one piece liner 
for a cargo area, such as the trunk of a car, may also be fabricated, in which the rear wall 
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is integral with the adjacent side walls and bottom wall. Such a liner may be applicable 
for a track or trailer when no tailgate is involved, but rather when the cargo area of the 
vehicle includes four relatively solid walls. Obviously, the above described methods 
are applicable to any desired type or configuration of vehicle liner or bedliner. The 
thickness of the various layers or coats may be as desired or as appropriate for the end 
use of the liner. 

[0051] The present invention has been discussed in terms of a liner for a vehicle 
cargo area, but there may also be other adaptations for the invention, such as for a hot 
tub, spa, etc., where a patterned layer beneath a clear layer is desired. 
[0052] While the principles of the invention have been made clear in illustrative 
embodiments, without departing from those principles there may occur to those skilled 
in the art modifications of structure, arrangement, proportions, the elements, materials, 
and components used in the practice of the invention, or otherwise, which are 
particularly adapted to specific environments and operative requirements. The appended 
claims are intended to cover and embrace any and all such modifications within the 
limits only of the true spirit and scope of the invention. 
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